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For the full text of this licence, please go to: http://creativecommons.org/licenses/by-nc-nd/2.5/ Identifying athletes who are vulnerable to developing an eating disorder remains a 1 challenge for clinicians and sports professionals alike (Thompson & Sherman, 2010) . This is 2 due to several factors, such as sport body stereotypes, which can foster expectations for 3 athletes to be a particular size and shape. For example, coaches may expect distance runners 4 and gymnasts to be slim and thus may experience difficulties in noticing weight loss among 5 these athletes (Thompson & Sherman, 1999) . Similarly, eating disorder symptoms such as 6 amenorrhea may be perceived as normal among athletes (Sherman, Thompson, Dehass & 7
Wilfert, 2005), and therefore not prompt early investigation into a potential eating problem. 8
Moreover, coaches and sports professionals also report lacking in confidence and knowledge 9 when identifying the early signs and symptoms of eating problems among athletes (Vaughan, 10 King, & Cottrell, 2004) . Lastly, a fundamental issue lies with differentiating between 11 athletes engaging in unhealthy exercise that could indicate an eating disorder, and those who 12 are merely committed to training (Thompson & Sherman, 2010) . Some possible reasons for 13 this will be considered, alongside an exploration of an alternative model for exercise in the 14 eating disorders, and its potential to assist in distinguishing athletes at risk. reasonable to extend such an approach to the athletic population, given the high prevalence 6 rates of eating psychopathology within this group. An exercise measure may be more 7 willingly received by athletes than an explicit eating disorder measure, as evidence has 8 suggested that athletes may distort their responses on eating measures (Sundgot-Borgen, 9 1993), perhaps due to fear of being stopped from training, losing their sponsorship funding or 10 school scholarship (Yates et al., 2001 ). It is acknowledged that an exercise measure may lack 11 the specificity of an eating measure; however, assessing and subsequently addressing 12 unhealthy exercise behaviors and attitudes may facilitate prevention of eating disorders in 13 athletes. In summary, there is a wealth of evidence that supports additional cognitive-1 behavioral maintenance components of compulsive exercise. Athletes are at a significantly 2 increased risk of eating psychopathology, although difficulties remain in identifying athletes 3 engaging in unhealthy exercise, which can precede the development of an eating disorder. 4
The Compulsive Exercise Test could facilitate the detection of exercise attitudes and 5 behaviors that engender an increased vulnerability to eating disorders among athletes. The 6 primary aim of this study was therefore to evaluate the five factor structure of the 7
Compulsive Exercise Test in a sample of competitive athletes. It is predicted that compulsive 8 exercise will be significantly, positively associated with eating psychopathology. 9
Method 10

Participants 11
Following ethical clearance granted through the Institutional Ethical Advisory 12
Committee, 702 competitive athletes (n = 258 males), were recruited from sports clubs and 13 teams at British universities. For the purpose of this study, athletes were required to meet 14 specific inclusion criteria to be eligible to take part: to be currently competing in, and training 15 for, a particular sport, and to have been doing so for a minimum of six months. Participants 16 who reported engaging in noncompetitive sport were therefore removed (n = 13), leaving a 17 total of 689 participants. Fifteen participants reported a current or previous eating disorder. 18 The ages of the participants ranged from 18 to 35 years, with a mean of the female 19 The sample was relatively evenly split between participants in lean (44%) and nonlean (56%)sports. The vast majority of the lean sport athletes competed in endurance sports, such as 1 distance running & triathlon (88%), with small numbers competing in aesthetic (3%), weight 2 dependent (4%) and antigravitational sports (5%). Similarly, most of the athletes within the 3 nonlean category reported competing in ball sports (91%), with small numbers competing in 4 power sports, such as sprinting (7%) and technical sports such as golf (2%). With regards to 5 competitive level, just under a third of the sample (30%) was classified as elite, reporting that 6 they currently competed at national or international level. A further 33% were classified as 7 sub-elite, competing for their region or university, and 19% reported competing for their club 8 or county. A sizable proportion of competition level data was missing for this sample (19%). 
Data Analysis 17
The data were assessed for univariate and multivariate normality and screened for 18 
Exploratory Analysis of the Compulsive Exercise Test in Athletes 13
The exploratory principal components analysis was initially conducted separately for 14 males and females, lean and nonlean athletes, and older and younger athletes (via a median 15 split); no differences were found in the factor structure between these groups, so the data was 16 subsequently analyzed as a whole. The data was not separated by competitive level due to the 17 significant proportion of missing data. 
A cutoff of ≥ .40 was implemented to identify significant factor coefficients (Ford et 11 al., 1986); items that failed to meet this cutoff were removed. Item 11 "I usually continue to 12 exercise despite injury or illness, unless I am very ill or too injured" and Item 15 "If I miss an 13 exercise session, I will try and make up for it when I next exercise", were therefore removed 14 from further analysis. Factors with fewer than two items were deemed to be unstable, 15 therefore these items were also removed (Pallant, 2007) . This included (a) Item 7 "My 16 weekly pattern of exercise is repetitive", (b) Item 19 "I follow a set routine for my exercise 17
sessions", (c) Item 5 "I find exercise a chore", and (d) Item 21 "I do not enjoy exercising." 18
Principal components analysis with oblique rotation was conducted with the remaining items, 19 resulting in a three factor solution that explained 59.90% of the variance (Table 1) . 20
Factor interpretation. The factors generated by the analysis were subject to 21 interpretation. Factor 1 included six items, all of which were related to the avoidance of 22 negative feelings that are experienced when exercise is missed. An example of an item 23 loading onto Factor 1 was Item 9: "If I cannot exercise I feel low or depressed." This waswhich were removed at an earlier stage of analysis. 3
The after exploratory principal components analysis, with three subscales retained. 15
Internal Consistency of the Compulsive Exercise Test 16
The internal consistency of the three factors was established using reliability analysis. deviations for the three and five factor Compulsive Exercise Test subscales are given in Table  20 2. Means (with standard deviations in parantheses) for the Eating Disorders Examination Regression analysis. Stepwise regression analysis was conducted to assess the 10 proportion of variance in Eating Disorder Examination Questionnaire scores that could be 11 explained by scores on the three factor Compulsive Exercise Test. Gender, age, BMI, sport-12 type (lean or nonlean) and competitive level were also included as possible predictors, 13 although only gender was retained as significant predictor for eating psychopathology scores. 14 The total variance in eating psychopathology scores that could be explained by the regression 15
model was 44%. The Weight Control Exercise subscale from the Compulsive Exercise Test 16 could account for the largest amount of variance in Eating Disorders Examination 17
Questionnaire scores (39%); the Avoidance of Negative Affect subscale accounted for a 18 small, but significant, proportion of the variance (4%). The Mood Improvement subscale was 19 not retained as a significant predictor (Table 3) . 20
Discussion 21
This study aimed to evaluate the five factor structure of the Compulsive Exercise Test It is important to note that the original Exercise Rigidity and Lack of Exercise Enjoyment 11 subscales had only three items and may have lacked initial stability (Pallant, 2007) . The 12 proposed factor structure requires replication with additional athlete samples, but this study 13
suggests that the subscales of Lack of Exercise Enjoyment and Exercise Rigidity need to be 14 interpreted with caution with athlete groups. 15 A significant strength of this study is the large sample of competitive athletes that 16
were included. The sample did, however, pose some limitations to the conclusions that can 17 be drawn from this study. The majority of the samples in both studies were endurance 18 athletes and ball sport players, and participant groups for the two studies were not equal in 19 terms of the percentage of lean and non-lean athletes. Competitive level data was also 20 missing for a significant proportion of the sample, and it is acknowledged that this could have 21 a significant impact both on the interpretation of the results (Acuna & Rodriguez, 2004) and 22 in reducing the replicability of the study. The data were not separated by competitive level for 23 the exploratory analysis, due to the proportion that was missing, however the literature 24 exploring the impact of competitive level on eating psychopathology in athletes has beensomewhat inconclusive (Picard, 1999; Smolak et al., 2000; Toro et al., 2005) . It was therefore 1 not considered problematic to explore the sample as a whole within this study. However, it is 2 an important avenue for future work to compare compulsive exercise across athletes at 3 differing competitive levels. This is important as it is plausible to suggest that competition 4 intensity and training level may be an important factor in both levels of compulsive exercise 5 and the relationship between compulsive exercise and eating psychopathology. 6
Similarly, the three factor structure proposed requires replication across lean and non-7 lean sports, and for athlete groups for which there were low numbers for this study -8 aesthetic, power, technical and weight-dependent athletes. It is important to assess whether 9 the three factor structure of the Compulsive Exercise Test is relevant for athletes outside of 10 ball sports and endurance sports. In addition, it is recommended that invariance testing for 11 gender, competitive level and age is conducted to further validate the proposed athlete model. 12
The variance in eating psychopathology accounted for by the Compulsive Exercise Test and for mood regulation with eating psychopathology. The original five factor structure of 1 the Compulsive Exercise Test showed a poor fit; a three factor structure may be more 2 appropriate when assessing and comparing athlete groups. In particular, this study suggests 3 that the Exercise Rigidity and the Lack of Exercise Enjoyment subscales may be less relevant 4
for athletes, and thus should be interpreted with caution by researchers and clinicians. .60
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